Interaction between Tie receptors modulates angiogenic activity of angiopoietin2 in endothelial progenitor cells.
Ischemia-dependent upregulation of angiopoietin2 (Ang2) led us to hypothesize the potentially proangiogenic Ang2-Tie2 signaling in endothelial progenitor cells (EPCs). Given the well-known vascular destabilizing action of Ang2 in mature endothelium, we investigated the yet unidentified mechanism behind cell-dependent differential activity of Ang2. Both in vitro and in vivo experiments showed that Ang2 promoted angiogenicity of human cord blood-derived EPCs, where Ang2 directly activated Tie2 and its related downstream signaling molecules. However, Ang2 had no such effect in fully differentiated human umbilical vein endothelial cells (HUVECs) under the same condition. Such a cell-dependent Tie2 activation by Ang2 was explained by comparing EPCs and HUVECs, where most Tie2 receptors in EPCs were found to be present unbound to Tie1, whereas those in HUVECs existed as heterocomplexes with Tie1. When Tie2 in HUVECs was prevented from forming heterocomplexes by silencing Tie1 expression, they underwent rapid phosphorylation upon Ang2 treatment, as shown in EPCs. In contrast with its roles in mature endothelial cells, Ang2 has proangiogenic activities in EPC directly through Tie2 signaling pathway. Such a cell-dependent differential reactivity of Ang2 was for the first time found to be modulated by physical association between Tie1 and Tie2, which inhibited Ang2-mediated Tie2 activation.